Angiotensin II (Ang II) 
Introduction

A large number of studies have demonstrated the role of angiotensin II (Ang II) in cardiac preconditioning (PC) against ischaemia-reperfusion injury
. Generally, Ang II is a detrimental factor for the heart and its inhibition with angiotensin converting enzyme (ACE) inhibitor provides cardio protection [6] . There is no clear explanation for such paradoxical behaviors of Ang II. A number of different mechanisms of action have been put forward to explain the cardio protective ability of Ang II. Almost a decade ago, Ang II receptor stimulation was found to pre-condition rabbit myocardium [7] . Evidence is rapidly accumulating to support that Ang II can stimulate NADPH oxidase dependent superoxide generation by increasing activity of NADPH oxidase subunits (p22phox and gp91phos) [8] . A previous study showed the phosphorylaion of p47phox by Ang II with concomitant induction of reactive oxygen species (ROS) formation via NADPH oxidase [9] .
The mitogen activated protein (MAP) kinases have been shown to play a crucial role in ischaemic
PC [6, 10 and 11] . Several MAP kinases including ERK (1/2) , JNK and p38MAPK are main targets of ROS signalling. Unlike ERK (1/2) , which is activated by growth signal via Ras dependent signal transduction pathway, the activation of JNK and p38MAPK are potentiated by diverse stresses and proinflamatory cytokines [8] . To date, four members of the p38MAPK family have been identified: p38␣, p38␤, p38␥, p38␦ [12] . Although these isoforms share functional similarities, difference exist in their upstream and downstream kinase specificity, suggesting that they may have non-overlapping functions [13] . In general, p38MAPK␣ is linked to death signal while p38MAPK␤ linked with the survival signal [14] . Recent investigation from our laboratory showed that differential interaction and/or translocation of p38MAPK␣ր␤ with caveolin 1/3 play an important role in generation of survival signal during PC [15] .
Since 
Materials and methods
Chemicals
Measurements of the infarct size
After ischaemia/ reperfusion (I/R) procedure, the heart was infused with 10 % solution of the Triphenyl tetrazolium (TTC) in phosphate buffer through the aortic cannula for 20 min [18] . The 
Isolation of caveolin-rich membrane fractions
The hearts were homogenized in sodium carbonate buffer containing protease inhibitor cocktail, pH 11.0 using a Polytron homogenizer [ [20] .
Immunoprecipitation with caveolin-1 and caveolin-3
Only caveolin rich fractions (fraction 5 & 6) Figure 1A shows 
Effects of NAC and apocynin on infarct size lowering ability of Ang II
Effects of Ang II, NAC and apocynin on cardiomyocyte apoptosis
Ang II PC significantly lowered the number of apoptotic cardiomyocytes (Fig. 1B) (Fig. 2) .
In order to reconfirm our immunoprecipitation data, we tested all the 12 fraction (sucrose density gradient) of the Ang II pre-conditioned heart and found that p38MAPK␤ and ERK was present in noncaveolin fraction and p38MAPK␣ and JNK was present in caveolin-rich zone. From these results it can be concluded that during Ang II PC, p38MAPK␣ and JNK (death signalling component) remain bound with caveolin and making them non-available to induce death signal. But at the same time p38MAPK␤ and ERK (anti-death signalling component) remain in
non-caveolin fraction and making the heart more abundance to them to induce survival signal (Fig. 3) .
Nitric oxide (NO) derived from vascular endothelium has many physiological effects related to the protection of the ischaemic-reperfused heart [22] . Similar to p38MAPK␤, interaction of eNOS with caveolin-3 was very high compared to its binding with caveolin-1. In Ang II treated heart, a negligible amount of eNOS bound with caveolin-3 (Fig. 2) . Whereas more eNOS bound with caveolin-3 in I/R heart and NAC & apocynin treated heart, indicating more eNOS was available in Ang II pre-conditioned heart to induce cardio protection.
Effect of ANG II, NAC and apocynin on the expression of AKT, pAKT and Bcl-2
Bcl-2 and AKT are known to transmit survival signal. We did not find these proteins in the caveolin immunoprecipitated samples. The expression of these proteins was found in the cytosolic and crude fraction in of the heart. ANG II heart showed the upregulation of Bcl-2 compared to the control and I/R heart. NAC and apocynin abolished such increase in Bcl-2 protein (Fig. 4) . Phospho-AKT was only present in the Ang II treated heart but not in the control, I/R, NAC and apocynin treated hearts.
Discussion
The results of the present study clearly demonstrated that Ang II could exert precondition-like cardioprotection confirming previous reports [1] [2] [3] [4] [5] [6] post-ischaemic recovery of contractile function [25] . Similarly, the beneficial effect of PC on reperfusioninduced arrhythmias was prevented by SOD administration during the PC [26] . Several [8] . These results tend to suggest that Ang II PC be triggered by redox cycling of ROS, which are generated by both NADPH oxidase-dependent and independent pathway. [30, 23] . In another related study using renal homogenate, Ang II could stimulate NADPH oxidase dependent O2 generation [10] . NAD/NADPH oxidase is considered as the major source of ROS in VSMCs responsible for redox signalling [9] . ROS generated by Ang II could pre-condition the myocardium through the redoxregulated cell survival signalling pathways [11] .
It 
